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(57) Abstract: 

PURPOSE: To obtain the subject component gradient 
composite favorable in terms of effectively manifesting 
such characteristics as to be seen in the case of high 
content of the metal oxide as a component, less apt to 
develop cracks, and having such good moldability as not 
to cause only the surface layer thereof when heated or 
after change in its properties with the lapse of time. 

CONSTITUTION: This composite essentially comprises 
an organic polymer component and a metal oxide 
component A, having such component gradient structure 
that the content of the metal oxide component A in the 
composite lies continuously changed from the surface of 
the composite toward the depth, being 5-100wt.% and 
0-50wt% in the regions presenting higher content levels 
including the maximum and lower levels including the 
minimum, respectively, and the content ratio in these 
regions stands at 3 1.5. This composite is obtained by the 



following process: a homogeneous solution containing 
the organic polymer and a metal alkoxide is applied on an 
organic polymer or inorganic base material and held in an 
aerial atmosphere containing water and/or a 
polymerization catalyst for the metal alkoxide followed by 
drying and then heat treatment. 

COPYRIGHT: (C)1996,JPO 



a9)0*n#fw (jp) (12) £t !f} 4$ It 32: $g (a) (ummum'£m&^ 

^W^- 283425 

(43)&IBB ¥j£8*P(1996)10/i29B 



(51) IntCl. 




F I 




C 0 8 J 5/10 


CFH 


C 0 8 J 


5/10 CFH 


CO 8K 3/22 


KAE 


C08K 


3/22 KAE 


5/54 


KCD 




5/54 KCD 


C08L 101/00 


LTB 


C08L 101/00 LTB 








mxmame ol (£ io h) 


(2i>aiH## 


&mW8- 16523 


(71)WKA 


000002886 










(22)fflKB 


¥f£8*p(1996)2/! 1 B 




*Kffi«fllK«T 3 T S35#58^ 








lgcn 


(31)«ifc*fc£©## 


WHT7-25185 




=F^*=PSIr^8^K«fB®»r317- 1-4 


(32)«5feB 


3p 7 (1995)2^148 




-901 


(33)«flafc£§8B 


B# (JP) 


(72)3M)f# 


**E -SS 








=P^»=PSIr^SIKem751 -10-4- 








101 






(74)-reaA 


#a± mm mm 



(54) Bgw©^*] ^mm^ t. <&mmm t oifmmsm^frmf^nw&m 



(57) imm miEm) 



(2) 



I«Mff»#©«ffl] 

(A) tfc2«©j*#&*tr#«SMHPfc&* 
^AIHb«^ (A) ©«^(*:'t'-c<o**r**J*«t 

[fS*«2] &Att<b«b^ (a) as, 

-ram** i ie*© w«Si«s#T- 1 ^abmum t <£>j&##i 
(ts*«3i &.mmwtsft& (a) as, m-&#<v'Pts: 

iw*«4] ^mm^^ (a) 

&9t (A) ^^asagcWt-^bLT^SJ?^. (d 

l) as, ^JR^L#)fi)c^ (A) K>*t>i*v 

if:^ (d2) iU^rtrv^n tSr#fSi:i-5fS*«i~4 

[ft5ifS6] «^#^<z>&Jg^ft^<£>;k:#£as, ^ 

@0. 0 1-0. 5 ^ mffcS r iSr#Si t5 

[fti] 

R 

- I - 

o 

R+ O-M-OH-R 

o 

- I — 1 

R 

Mte&mm^. Rf£C.H 2 „„ mi4l~4C0 



10 



20 



30 



40 



50 



<&ffl¥-8-2 8 3 4 2 5 

2 

mm, n « i ~ i o ©if?r$fct„ ) 

t &mm.tirz>m xm. 1 ~ 8 c^-ma*— okiie^^ 

c i ^#mir-t-s#rF»*« i ~ 8 <^-ma»— otrge 

im^m 1 2 ] *&OV / Xf*feJBT/I'=i * V K 

[SM13] #ffl^4 J l^*H6*«^ji«as, K)K 

~l 3©v^ftv^- o{c:fa«cD#t»ii!^^i:^ja^t^ 

HS^JRT^^drVKCDfi-g-^as, |^@*fc(4^«© 
jllttifT-fcSr l~14W 

v ^-r^a^-o^iamw^ffii^^^- 1 &mmitvo t <d$l'£ 

So 

[ft 2] 

R 

1 o ~ 1 

R-f O-M-OH-R 
i 

O 

" I - 
R 

(S;tfi, MltmmW^. RttC.H^,, m(il~4CC) 

n fi i ~ i o (DmrnzmfriTo ) 

[0 0 0 1] 



3 

I 0 O 0 2j 

[0 0 0 3] WWiK^IPliw^^^ K*^fls 

ffl I Cfc*«fl^©*f ^4 J lit # fc„ 

[ooo4] iftfbWSr^rwjas^J-SE^ • 

[0 0 0 5] ^ffi1$TO£©^K£5^^L!i, «t 
A8:iMn?#>5 0 

[0 0 0 6] Bpib, 8S:©Sb*S:±tfS^^, £9*$^ 

[0007] tso-c, mm$mtmst.*ijiMmttttki>* 

[0 0 0 8] *«W5)(±, croi ?#Bffjfc:*f Ltt 
8b i t M»flF*E «t?t o 



(3) ^Bflsp 8-283425 

4 

[0009] RateflsttwaMiSH^ h y £ 

t, i n - s i t u -e4feST/W3^r-> K<Z>fln*#<j¥ • S 

t Lx&m^mnfr¥f&z^z#wwkmmttk<D& 

[ooio] L^uft/jSib, ^-a-fr^co^amfbfefiK 
*MW-e-«riii#lJ::fc*< LT^< i, 

[001 1 ] 
[0012] 

[0 0 13] BH*>, ^Mtt^ifii^fiE^i:, ^:JS^ 
30 ftMfoft (A) ©^/i< 2«(O^^Sr^tf#«ii55> 

«S*fiUc, &KRfb«^ (A) ©flte-flef-e©^ 

^^ssfjS5i'^4iFf-c5~i o oas%, Mcha&^m 

?b&mmmb co^mmm^x- h z 0 
[0014] *&wv>Gm&tt*b&mmmb<Di$.ft 

PL<tt, ^©AIS^I:*^ (a) 

z<D{&m&Vo<vlm*.ftM ■ y nib fttct><ox 

ibzz.b^mmb-r^mM^b &mmitm b<D&$t 

[0015] &±*mw(vfimmft*b-kmmimb<D 
t&ftMmm&m-z. !£l<«, (a) 

* s , < 1 1 1 owSBt^v^t, 

[0016] m^&w&ftMmft+b&mmikVdb?) 

50 J*£ffi&tt£-fl£tt, ^rJS^b^^ (A) ffi-S-ffc© 



(4) 



%fffl¥-8 - 2 8 3 4 2 5 



6 



[ooi 7] *fc#«W<0#««#^fc 

(a) ©^^sjgttWJ-^kLrvs** 

(dl) tf*, &m«Hk<»stiL& (A) ©»t>i«v^*r*Sr 
(d2) ±9^tv^tSr«p«i:-*-S*«iSS» 

[0018] jE^, *&w<Dmmmft?t&mmikv>>t 

7bK ¥*9@0. 0 1~5 /im-CfcSr i:Sr#®ti-5^r 
W^JR^ft:^CC>^:#$y55, spi^lO. 01~0. 5 /i m 

[0019] &tz.*mn<Dftmmft*t&mm{kVot<o 
a t> ©-e*> s ^ t t s *«ns5#^ 1 &mmtvo 

[0020] (—JUS: i ) 

R 

- I - 
O 

R+O-M-OH-R 
i 

O 

" I " 
R 

(st^K Mf4S*^ N RttC.H^,, mttl~4W 

nlii~i0©SKtfct o ) 
[0021] *fc*»W(D*«W^tA*BMt:«i»4:© 

[0022] &tz.*&w&mmnhft*t&mmitvot<D 
[0023] #3isw«\ mm^=f-t^mr^^^^Y 



10 



[0 0 2 4] ^wwWWffi^tAJRiMk^iWfiK^ 

K^s— IKS; 1 T*7^ £ ix-S v- y = >T/u=i dr K* fctt^ 
[0025] (— i ) 

lit 4} 

R 

- I - 

o 

R+0-M-04R 

o 

- I - 

R 

20 (iW, M^lSU^, RfcfcC.H,.*,, mfcfcl~4<© 

mm. n fa i ~ i o cnmgc&mfr-fo ) 
[0 0 2 6] i£ttmW(ommm>ft'?-b&mmib¥!>b<D 

[0027] wh. #3S9!fi, bi> lffi-Tow^r 

5 j*5HH*HS3fi «: JBJ* L T ^ 3 - £ , 
[00 28] j.o»£flE4»©£«»fl:ttj*#*«aiftt> 

i^v^Eft?5~i o ofi*%, §&(6v>2:£*>-CO~5 0 

mi. 5!£i±x&&zbZ¥fmb-t5>mmmft?b&m 
mitwb<vf&ftmmm-g-mzm-rzt>&X'&><9. mzG 

IH^ffftTtMT/v^^V K* fetter (Di&m-a-Vo 
b Lfci>cDX&>Z 0 

[0029] mmmmftj-b&mm{mb<Df&ftffi® 



7 

[0030] *ltmUimmtt&¥b&m#ikVokv>&ft 
[0 0 3 1 ] ##Wte*3V^tt, ^JHBKb4b^ s ^r«lffi5> 

[0 0 3 2] *»WlcHfefflt?#SW«i«^t UTtt, 
* V MtiB&s T/w* KttHB, * 9 S vWJIB, JS3§ttflB3E 

[0033] K3g±o^s*^?><7>«^"ett, ^JSr/v 

[0 0 3 4] *3BMi::*5Jt5^JST/i>3^^Kfc LT 
KSt Ltfi, TU Al, Z r fOMT/^^^r^ K 

[0 0 3 5] ^M^ttS^SS^i&JBKYbfei: 

(A) am^\^ 

fc£ 0 ) ^fttsji^^ s 5 — l 0 0 9, ft 

[0036] mhM^nftx*(D&mm\:m^m&$^ 

[0 0 3 7] ^^JS^ft^^^ftt^^Bf^tgv^ 



(5) 4$PJ^F 8-283425 

8 

^rrRi(-ffl»W^3EftLTv^ff:* (di) flrfcK^ 
A«»fti«i'&**S:^i-««^ff* (d2) «fc!9;*;#^ 

[0 0 3 8] *l8M^*3ttS^«tt<fc*^>^:# §itt 
te, fi:@0. 0 1// m~ 5 ii m~C&<5 0 «F^^JRftft«J 

[0 0 3 9] V^fniilTt, 4feJST/^=^ri^ K*/cli 

[0 0 4 0] t£^<D V y #^tt^^TOffl*^ t LT 

[0 0 4 1] *5SM^*3U^-Ctt. &JRR{b»<^¥^K& 

a*. 0. 0 l & m J; < xy^bilHft^o 
[0 0 4 2] **M^*aii«5> ; f 1 i:^JR»fb*i:<oj«» 

40 [0 0 4 3] Lj&>Lfcasfc, *^*fls:Wi!ig^ifeO— 01 

[0044] ±mwM<Dft, ^com 

50 («|x.a N ^JRT/V^^v-K-^iftSttttfflE^*) 




4:3^3*5 -£a J »TliB-e*> 5. 

[0 0 4 5] Fllx.fi, ^ift^ir^RT^^^f K* 

[0 0 4 6] ^SS^-fel^T, &W$tfP?Llt\-£&3'g.mWL 
[0 0 4 7] *fc*^Wt-*S^T#BB^C*^-&*ixS* 

[0048] ^wn^mmft* t Ammt¥a t 

*^^7^*Oll«ilt&a t /*fcl4'feA'n-^77 

[0049] *ftwv>mm&ft*t&mmikvob<oj$.ft 

mA*m^^K^*^h-r. '>^<it>io©g 30 

*3 9, &^*v>&mnfrbftm^vfx®M#)\z. ; z:o>m 
mmm l t v a 5 #»:RiR©«3t a *> ^ a* Piter- 

[0050] t£oT, rco»^«Sffi«B5^*tt4kJiSKft: 

[0 0 5 1] 

[0 0 5 2] r^y^Wflg ttB^V^r 

{t^x*«ca:*tt« : y t=v ^ a~4 0 5) 3 50 



*5=M I F8~2 8 3 4 2 5 

10 

o g (ini»5 7%;^uy, -?$j-^mm . * 

— <S/#^ G-8 2 1) 6.5g (W§»6 0%; 
IB4tS;^tt»! 1 0 5 0) 2.5 g, 7h 

x*tt« ft&Riig) log, avK*^ F5tKn7 

7^ (THF;iH^ttS^f±i ttftttX) 20 g 
[0 0 5 3] mU (1-4 ny-66i) _LW@T U 

o. o 9 ^iv/ i cor^^e^Tfi^coiafp*^^#H^ 

Tt?»5Npra»«bfc^. set-. 28^ 5o%cai 

[0 0 5 4] a^jR^^ ^t3T^9-T1f— (EPMA) 

LfcJS#SrHit*to Hi coft* J: 9, ^ffiffili-^ 
S i <£>5M&J& s JLb*L, Io^4 0 * ^ n^oD^^^rfp]^ 

[0055] d^5J*S*r$jcos i m&ftm*. 

[0056] m&m&mi&(&m&=fo 23^, 

^««l?*/^:fls:ff*= 0 . 5 4 

*^&JRBWfc»**/*fl£AJRiMb*»«= 2 811% 
/3. 5fift%=7. 3Tfco^ 0 

[0057] r(Z)^WM*^»^fii^itt^ 

9, ^Siffi^KflW* (SEM) SrfflV^T^J»»fffi<0« 

[0 0 5 8] ft. EPMAttft»«f^0f»5S^tt«^E 

PM-8 1 OSSr/B^T, W^Jl 5kV-50nA, ft 
5 ^n>\ 1 0 ^^n V/^tD^^f V 
«ia^S i OKaS (7.12 6*-^* bn- 

OS -8 0 Ol^t- hny/SEM^I/\ ^J3 

[0 0 5 9] (Ullte^J 2 ) ^ffi^J 1 OK5g*{*id*3V n 
THF2 0g^*5i:^^/-^2 0gS:fflV\ 




(7) 



EPMAi^iss^ii2iwTt 0 mmmz^^mm 

So 

i o 

**:4fe«Bfe^»»«/*«^JRi6ft«»«= 11.51 io 

[0 0 6 1] ^^M^«^^ti®P^T% S EMlMtfl 
ESifi 0.04 — 0.1// m ^ ^ n ^®IT^ 

[0062] atmm i ) mfewi i (Dmn^m^ 5 g co 

tmm^^mx^^^^^m^n^r-o epm 
AW«(z>tt*sria3^*-ro ->y^»«i-«»ttae>n 

[0 0 6 3] SSMMffi*£<£>J?^ = 0 m 20 
/l 1**%= 1. 1 

i^ftiiSfflt, SEMftSJ-ettfligo. 0 6-o. i 5 

[0 0 6 4] (Jfc«#j2) Hlfefiajl KfcntST^^T 

ofc 0 E PMAffliJ^C9^m^rBl4 iC^-To vy#3t*i- 
[0 0 6 5] 0 m m. 30 

»*A««ft««*/*(aAJRiMb*»«= i3.5i 
2. 5ii%=i. i ^a^fckESWffc-cfco 

[0066] «*s^j3) mmmi t^^mmm^^ 

~T&k*# sswi o : 3 (salt) s^asiR^fls 

[0 0 6 7] ^«M£4ffi«J¥^ = 4 0 // m, Jftftffl&ffi 
0. 5 3 

13.3 

/3 tta%= i o 

0.3-2// m^ffiT-^S ^ ^ n fcf£H-C^KK5Mft It 

[0068] 4 ) gffifti 1 1 m zmmmm^m. 50 



WBB¥8 - 2 8 3 4 2 5 

12 

fc0.06g<Z>hy 5 V (K3K<b*X***^ 

y/^«jiB/i^y**^e>45»Bi (»i2o^ 

n^J?) £:#fc 0 E PMA»J^©JS*Sria6^i- 0 ^ 
JR^BflilKiifiSV ^ is y Sr^-f 5«*Hfi^fls: t * o T 

[0 0 6 9] »«ffi#«#ff*= 7 0 // m N Sftffi&fi 
«ff*/^ft£ff*=0. 5 8 

»«««4««ff 1 7. 5 

m±&mmi£&m&/m{&&mmimmm= 4 0 a&% 

/7. 5Mfc% = 5. 3 

[0070] mmm 3 o^^^h^t, &mm\M<o 

aS:SLT*5>9, S EM«fflT*f*ii:&#?J6 0-2 0 0 n 
[0 0 7 1] t^7x/-;Hx^i/l 

50) i o g kmmmtfVT^i/^tf^^mm (* 

0 ^ ^dHfc^x^tt^ttfii : 31 ^ n ^ B — 0 5 
3) 2gtTHF 5 gtf>iB^«»*^i&-<?2 6 B^Pflj^ 

5gOTMOS^f|:^Uc 0 # 
fo*ufc^Sr>^>^»»S:»tR^a*U, (I8t, 4 

0%) t«^rt^FU 8 0W5ffl, 150°Ct 
3 WBBI»»aSrfTV^#*^»Jm t is 

5 0 // mrtgiSfCVy ^ftlK^ft^cfc^S^ffi^fi^^ 

[0 0 7 2] 170/im, Sftffi^ 

S*^I«i?^=8. 5, 

^b^SS= 2 6.5 Sfi%/ 10.0 2.65 

3 0 - 2 0 0 n m<^»fi£^dS ^ ^ n *f£fflt?iS 
« # * L T V n 5 (7> ^«»J $ ^^c 0 

[0 0 7 3] (H*«6) (^C0*Y^^r 
ft#X^t*^l±M : -<s/ =i 1 3 4 3) 1 5 g 

t±8! : -<yX ^ > G- 821-6 0) 5 gt 

m^/^/U lOg^TMOS 5 gCDU^^^MW 

CiffiL, 0. 4^e/u/ 1 (DTi/^^TfccDWm^T 
(3 0°C) -C*fflE^-r^ hS:bfc«, 8 0fe5B$ra, 

1 5 o i ^frgMi^tr^r^^r Kt I ^ y ^ ^ 



* 



(8) 



#i¥8-2 8 3 4 2 5 



13 

[0 0 74] 120fim, SftflU^ 

1 2 0 W-hx **&«BWt»»«/*«££K 

i£ffc$J»* = 6 2tl%/ 1 4 fig%= 4 . 4 T-fco 

[0 0 7 5] 

mmnh\^<\t.\hm^, m-ettt&ttx 

[mu iijfe^j 1 r*# 1 &mmitm t 

<oj&&mm&(* mm) ©^^law^a-r^r * n 

T-r^jy*- (EPMA) S i ^*aj3£ife**** 



14 



10 



20 



coms-fa mm) ©f^©EPMAt 

M7E1&3k%:m~rmx-$>Z> 0 
[0 4] Jt«S?0"j2T-»ibnfc*«i«^T-t 

si &*-f 0 x 5 o 

. ibis] mmm^xmbivtz.^m^^t 



t 

PMAICtS 

<fc -5 S i 
±5S i 



s i ftttmfc'&gk&TF-rmxibz, 

S i Mi^**tit*5 0 

[07] 5 xn bnt'^mrnft^t 
<o&ftmism'&fc mm) rof^^fflE 
s i ^mi^^7p-rmx^?> 0 

[0 8] ^ffi^jer-w^^f-w^ffi^i 
co^mmm-B-i^ mm) ou**m©EPMAtj:5 
s i ^sj^^^Tit-rH-^feSo 



PMAC±5 
PMAl: £-5 



[01] 



[02] 




i 



